Delusional infestation is a psychiatric disorder that manifests as an unshakeable false belief of being infested with living or inanimate pathogens. The chief complaint of patients is a rigid belief, against all medical evidence, that they are infested. This is usually associated with abnormal sensations that the patients attribute to the alleged infestation. 1 Since the condition was first described in 1894 more than a dozen different names have been applied to the disorder, most commonly delusions of (or delusional) parasitosis and Ekbom syndrome. 1 Approximately 40% of patients present with a primary monodelusional disorder. 2, 3 The remaining presentations occur as a secondary delusional infestation in the context of other illnesses, most commonly neurological or psychiatric problems or as a side-effect of medication (e.g. secondary to cardiovascular accidents, dementia, schizophrenia, substance misuse, diabetes or antibiotic therapy). 4 Both primary and secondary delusional infestation can present as a monodelusional disorder, a shared delusion or a delusion by proxy. In monodelusional disorder only the patient is involved and it is only the patient who describes symptoms. In shared delusions the patient as the primary inducer, as well as someone in his or her immediate vicinity, share the belief that an infestation is present. In delusional infestation by proxy patients claim that someone other than themselves is infested; this may be the patient's child, spouse or pet.
Delusional infestation by proxy or as a shared delusion involving pets has been poorly described in the literature, and is limited to case reports or brief discussions in newsletters. [5] [6] [7] [8] These case reports usually describe pet owners who present a cat or dog to a veterinary clinician with an unshakeable but false belief that their pet is infested, commonly with a living object or parasite. They may present the veterinary clinician with a specimen sign (formerly known as the 'matchbox' sign) -an example of the alleged pathogen which they have collected from the pet. 1, 9, 10 They may or may not exhibit signs of, or profess to, infestation. They may undertake efforts to eradicate the infestation using various ectoparasiticides on their pets that could result in chemically induced pathology. Owing to the paucity of research in this field it is completely unclear as to how common such presentations are in veterinary care. In addition, it is unclear how many cases are delusions by proxy and how many are 'shared' delusions where the pet owners believe that both they and their pet are infested. It is difficult to call this a shared delusion because the pet is unable to share the delusional belief of the owner, but is merely the innocent victim in the psychosis. We therefore suggest the new term 'double delusional infestation' for patients who believe that they and someone or something else is infested, but the other person or pet does not or cannot share that belief.
Finally, patients with delusional infestation by proxy with alleged infestation of their pet might not present to a psychiatrist for evaluation, and they are unlikely to be seen by a physician who would make such a referral. Instead, they are likely to seek advice from a veterinarian, who is unable to recommend or make a referral to a mental health specialist. Thus, this variant of delusional infestation by proxy is understandably poorly recognised in the field of psychiatry. We therefore attempted to examine the frequency of delusional infestation among pet owners presenting their animals to veterinary clinics.
Method
We developed a questionnaire that was emailed to 32 663 veterinary clinicians primarily working in first-opinion practice in the USA and Canada who were members of the Veterinary Information Network (www.vin.com), a subscription-based worldwide online community and information service for veterinarians (the full questionnaire is available as an online supplement to this paper). Data were collected from 23 July 2013 to 21 September 2013. The questionnaire asked all participants whether they had ever seen pet owners (referred to here as 'clients') whom they suspected had delusional infestation by proxy. We asked for a demographic profile of the clients as well as the type of pet they presented as 160 Frequency of delusional infestation by proxy and double delusional infestation in veterinary practice: observational study Peter Lepping, Mark Rishniw and Roland W. Freudenmann
Background
Nothing is known about the prevalence of delusional infestation in veterinary practice and the consequences for psychiatrists.
Aims
We attempted to examine the frequency of delusional infestation among pet owners presenting their animals to veterinary clinics.
Method
We conducted a survey among 32 663 veterinary clinicians who were members of the Veterinary Information Network.
Results
The respondents had seen 724 suspected cases of delusional infestation by proxy in a pet. The clients were mainly White, female and 30-60 years old. They presented mainly dogs and cats, and the alleged infestation was mainly with arthropods or worms. Also, 252 clients claimed to be affected themselves; we termed this 'double delusional infestation'.
Conclusions
Delusional infestation is seen frequently in veterinary practice. Psychiatrists need to be aware that patients may have pets they believe are infested.
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allegedly infested. We enquired what diagnostic tests were performed to examine for infestation, whether any infestation was found, whether the pet exhibited lesions, what the veterinary clinician explained to the client and whether treatment was suggested for the pet. We also asked whether requests were made to euthanise the animal and what kind of action, if any, the veterinarian may have initiated when delusional infestation was suspected. In a follow-up questionnaire to participants who had seen at least one case of suspected delusional infestation, we asked whether the client described symptoms himself or herself or exhibited clinical signs such as excoriations on the face, hands or arms, consistent with scratching, and whether any examination was performed to confirm or dismiss such symptoms.
Results
We had a total of 714 responses from the 32 663 email requests for participation with sufficient data for analysis. The return rate for our questionnaire is in keeping with the return rate of other surveys in this professional group performed through the network. The 714 respondents had seen 724 suspected cases of delusional infestation. Table 1 describes the location and type of the participating clinics. Most respondents were first-opinion practice clinicians from the USA or Canada. Table 2 describes the demographic characteristics of the clients: most were White women (n = 566; 78%); of these 72% were aged 30-60 years. Table  3 describes the type of animal presented to the veterinarian with the alleged infestation, and Table 4 describes the alleged infesting pathogen that the client identified on their pet. Most were purported to have ectoparasites. Clients identified 'lesions' in 483 cases; however, veterinary clinicians identified lesions on only 94 of the pets; of these, 88 were claimed by the clients to be the result of the infesting pathogen. Table 5 summarises the answers to all additional questions.
Of the 307 cases in which the veterinary clinician tried to take action regarding the client's probable diagnosis, 209 veterinarians recommended a visit to the client's physician, 88 spoke to a family member and 145 took other forms of action, including recommendations to fumigate the house, accompanying the client to a physician for a consultation, visiting the client's home to ensure that there were no parasites in the house, or offering to discuss the situation with the client's physician. Several clients or their relatives told the veterinary clinician that they were under the care of a mental health professional for delusional infestation or other mental illness (e.g. schizophrenia). From the 252 clients who claimed to be affected, 147 demonstrated alleged cutaneous lesions to the veterinary clinician. In 114 of these cases the clinician confirmed that a lesion was present, but in 33 clients no lesion was evident to the clinician. The clinician identified lesions in 13 clients who claimed to be infested but did not report lesions, and in 7 clients who did not claim to be infested. In 56 cases clinicians did not look for evidence of delusional infestation in the client.
Discussion
This is the first study worldwide looking into delusional infestation in veterinary practice. Its findings suggest that delusional infestation by proxy or double delusional infestation is more common in veterinary practice than previously believed. In the overwhelming majority of these cases the veterinary clinicians were unable to find any evidence of such an infestation despite reasonable attempts to do so. Even if we assume that all those who did not respond to the questionnaire had never seen a case of delusional infestation, and exclude the 25 cases in which an actual infestation of the animal was found, we still have a very conservative estimate of 2.3% of veterinary clinicians approached having seen at least one case. Thus, this condition is common enough to warrant further investigation and provision of guidelines for veterinary clinicians in dealing with such clients. Previously, studies have identified a predominance of elderly women with delusional infestation. 1, 2 In our findings the majority of clients were women, but there was a wide distribution of age and social class with only a mild bias towards people who were more able to afford veterinary services. This could, in part, reflect the typical demographic profile of veterinary clients in the USA or Canada, and a potential decrease in pet ownership among the elderly.
Encouragingly, virtually no responding clinician ignored or dismissed the client's claims without investigation. Most clinicians 161 Delusional infestation in veterinary practice performed various diagnostic tests, as mandated by the pet species, financial limitations of the client and alleged type of pathogen. Similarly encouraging was the observation that half the respondents either attempted to suggest that the client consult a physician, or talked to family members about their concerns for the client. Less encouraging is the fact that the vast majority of veterinary clinicians treated the animal with what they considered to be innocuous treatment, often using the excuse of 'just in case I missed something', or because 'the pet could use a flea control product (or de-wormer, or anti-tick product) anyway'. However, this type of action reinforces the delusional belief of the client. We understand the ethical and medical dilemmas as well as the financial considerations for privately practising veterinary clinicians who do not want to leave a client disappointed, or believe that if they 'successfully' treat the pet's infestation the situation will resolve and the client's delusion will disappear.
However, in accordance with our general advice in delusional infestation, 11 it always seems appropriate to avoid any action that might reinforce the client's delusion, such as futile treatment.
Our study also revealed that approximately a third of clients identified symptoms not only in their animals but also in themselves. Equally worrying is the fact that approximately half of the clients had already treated their animals with pesticides of some description at the time of presentation. It makes it likely that they might have treated themselves as well with equally inappropriate treatments. This points to the possible use of potentially harmful substances on animals and possibly the pet owners themselves, which is in keeping with our previous research into delusional infestation. 1 Given that the animal cannot consent to such treatment it brings up ethical issues regarding the responsibility of the veterinarian to avoid any action that might support the client's delusional belief. It is encouraging that veterinary clinicians appear openly to want to help their clients with these difficulties, and we have produced specific guidelines for veterinarians in line with our general recommendations. 11, 12 About half of clients who reported lesions on themselves had these verified by the veterinary clinicians who examined them. We cannot make definite statements on the nature of these lesions for the reasons given above. However, in delusional infestation secondary itching is common, and many lesions exist because of itch-induced scratching, skin-picking and other forms of manipulation of the skin. Importantly, such lesions are evident only in areas that the patient can reach -characteristically, the middle of the back is spared of any lesions, because the client cannot scratch that area. Several clinicians commented that they were aware of this, and asked to examine the client's back, confirming that the distribution of lesions on the client was consistent with delusional infestation. These clients may also develop secondary super-infections which in turn reinforce the delusional belief system. 1 Interestingly, only 25 (3%) of the animals presented had any identifiable organism, which in each individual case might or might not have been responsible for the lesions found on the animal.
Nomenclature
From a wider terminological perspective the involvement of pets in delusional infestation has some interesting psychopathological implications. Depending on whom the client believes to be infested we can formally distinguish the constellations listed below. (a) If the client believes that only the pet is infested (not the client himself or herself and no close relative), we have a situation similar to Münchhausen syndrome by proxy (factitious disorder by proxy), in our case delusional infestation by proxy in a pet, where an animal rather than a child is presented to the physician as a surrogate.
(b) If the pet and the client's child or children are believed to be infested, we have delusional infestation by proxy in child and pet.
(c) If the pet owner believes that not only the pet but also he or she is infested, we have a constellation similar to a shared psychotic disorder, a concept peculiarly dropped in DSM-5.
In shared delusional infestation, one person (the inducer) usually makes other close relatives believe themselves to be infested as well. The fact that animals cannot, by definition, share a delusion with their owner poses an interesting terminological dilemma. The constellation cannot be properly termed a shared or induced delusional disorder (folie à deux) because it is impossible to induce a shared belief in an animal. We therefore suggest the term 'double delusional infestation' for cases where the inducer has the delusional belief of being infested and at the same time believes that his or her animal is infested, too. The same term should be used when small children are involved who cannot, because of their young age, share a delusional belief.
Study implications
It appears that delusional infestation is a significant problem in veterinary practice that merits further study. Veterinarians should avoid any action that might reaffirm clients' delusional beliefs. A small minority of clients request the euthanasia of healthy animals which ought to be resisted. Psychiatrists and other physicians need to be alerted to the possibility that patients may present with delusional infestation by proxy in a pet and ought to ask patients in whom they suspect delusional infestation whether they have pets and believe that they are infested. Question: Did the client presenting the pet for perceived infestation claim to be similarly infested (either by transfer from the pet, or by simultaneous infestation)? a. No, the client did not claim that they were also affected b. Yes, the client claimed that they were also affected a. Did the client demonstrate any cutaneous lesions on their own body to support their claim of parasitosis? i. No ii. Yes Question: Did you observe any cutaneous lesions on the client's face, hands or arms that could be consistent with self-trauma or self-mutilation? a. I did not look for lesions on the client b. No, I did not observe any lesions on the client c. Yes, I observed such lesions 
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